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,QWURGXFWLRQ
&RQVWUXFWHGQHDU WKH UDLOZD\ WUDFNVEXLOGLQJVRIWHQZHUHQRWGHVLJQHG WR ORDGVJHQHUDWHGGXH WRPRYHPHQWRI
UROOLQJVWRFNRQWKHQHDUE\WUDFNV7KHFXUUHQWOHJLVODWLRQUHTXLUHVWKHSURGXFHURISROOXWLRQLQWKLVFDVHYLEUDWLRQ
UHGXFLQJWKHLUOHYHOVWRWKHOLPLWYDOXHWRHQVXUHWKHVDIHW\RIWKHVWUXFWXUH>@RUSURYLGLQJLQKDELWDQWVFRPIRUWLQ
WKHRFFXSLHGVSDFHV>@
0DLQSROOXWDQWVLQWKHFDVHRIUROOLQJVWRFNDUHQRLVHDQGYLEUDWLRQ$PRXQWRIHDFKRIWKHVHDQQR\DQFHFDQEHUHGXFHG
E\DSSURSULDWHWUHDWPHQW7UDLQUXQQLQJRQUDLOVJHQHUDWHVWKHLUGLVSODFHPHQWDQGLQWURGXFHVPRYHPHQWLQVOHHSHUV
JURXQGDQGVWUXFWXUHV(DFKOD\HUORFDWHGRQWKHZD\RISURSDJDWLRQLVDIIHFWHGWKHVL]HDQGQDWXUHRIH[FLWDWLRQRIWKH
REMHFWZKLFKZHKDYHWRSURWHFW,QWHUIHULQJZLWKWKHSDUDPHWHUVRIWKHSURSDJDWLRQSDWKHJLQWURGXFLQJDGLIIHUHQW
PDWHULDOLQWKHIRUPRIEDUULHURQHFDQUHWXQHLQIOXHQFHRIYLEUDWLRQVRQWKHEXLOGLQJDQGWKHUHIRUHLWVDQVZHU
7KLVEDUULHUVKRXOGEHFKRVHQLQVXFKDZD\WRQRWHQODUJHWKHLPSDFWLQWHUPVRILQFUHDVHWKHDPSOLWXGHRUH[WHQWWKH
]RQHRI LQIOXHQFHRI YLEUDWLRQ7KLV VROXWLRQ FDQ SURYLGH D EDUULHU LQ WKH YHUWLFDO DVZHOO DV KRUL]RQWDO GLUHFWLRQ
+RUL]RQWDO EDUULHUV PHPEUDQHV FDQ EH VKDSHG LQ DZD\ WKDW FRXOG FRPSOHWHO\ FURVV WKH SDWK RI SURSDJDWLRQ RI
YLEUDWLRQ7KLVLVQRWSRVVLEOHIRUWKHYHUWLFDOEDUULHUV,WLVWKHUHIRUHYHU\LPSRUWDQWWRVHOHFWVXLWDEOHPDWHULDORIWKH
VWUXFWXUHDVZHOODVLWVOHQJWK,PSURSHUVHOHFWLRQRIWKHZDOOPHPEUDQHSK\VLFDOSDUDPHWHUVFRXOGFDXVHDQLQFUHDVH
RILPSDFWVDJDLQVWZKLFKKHKDGWRSURWHFW
3UREOHPGHILQLWLRQ
0RGHUQL]DWLRQRI WKH UDLOZD\ OLQH LPSRVHVD UHTXLUHPHQW WR OLPLW WKHHPLVVLRQRIYLEUDWLRQV WUDQVPLWWHG WR WKH
HQYLURQPHQWUHVXOWLQJIURPWKHSDVVLQJWUDLQV

)LJ6WUXFWXUHORFDWLRQLQUHODWLRQWRWKHUDLOZD\OLQH

7KLVDSSOLHVSDUWLFXODUO\WRUHGXFHWKHLQIOXHQFHRQWRSHRSOHOLYLQJLQQHDUE\EXLOGLQJVORFDWHGQH[WWRWKHUDLOZD\
HPEDQNPHQWEDVHZLWKKRUL]RQWDO;;>P@DQGYHUWLFDO<<>P@GLVWDQFHIURPWKHQHDUHVWWUDFN)LJ
,QYHVWRUUHVSHFWLQJH[LVWLQJUHJXODWLRQVDVZHOODVUHJDUGLQJFRPSODLQWVRISHRSOHOLYLQJLQWKHLQIOXHQFH]RQH>@
DOUHDG\ DW WKH GHVLJQ VWDJH RI WKH UDLOZD\ VXEJUDGH GHFLGHG WR SHUIRUP DQ H[SHUWLVH GHWHUPLQLQJ WKH GHJUHH RI
LQWHUIHUHQFH ZLWK H[LVWLQJ VROXWLRQV RQWR HQYLURQPHQW ,Q WKH VHOHFWHG SRLQWV PHDVXUHPHQWV RI WKH YLEUDWLRQ
DFFHOHUDWLRQVRIJURXQGDVZHOODVZDOOVDQGFHLOLQJVRIEXLOGLQJVZHUHSHUIRUPHG)RUH[DPSOH7DEOH OLVWV WKH
PD[LPXPYDOXHVRIWKHYLEUDWLRQDFFHOHUDWLRQRIWKHEXLOGLQJ9HUWLFDOYLEUDWLRQDFFHOHUDWLRQRIWKHFHLOLQJLQWKLUG
IORRUDPRXQWVXSWR>FPV@

7DEOH6XPPDU\RIWKHPD[LPXPYDOXHVRIYLEUDWLRQDFFHOHUDWLRQRIWKHDQDO\]HGEXLOGLQJ
0HDVXUHPHQWQDPH
3[ 3\ 3] 3] 3[ 3\ 3]
&XEH%DVHPHQW*URXQG
OHYHO
3ODWH
*URXQGIORRU
P
&XEHDQG3ODWHUG)ORRUP

1R&RPPXWHUWUDLQDQG/RQJGLVWDQFHWUDLQ
WUDFN       
1R&RPPXWHUWUDLQWUDFN       
1R&RPPXWHUWUDLQWUDFN       
1154   Krzysztof Koziol /  Procedia Engineering  161 ( 2016 )  1152 – 1159 
$QDO\VLVRIWKHLPSDFWRIYLEUDWLRQRQWREXLOGLQJVEXLOGLQJGXHWRLWVVWUXFWXUHLVDQDO\]HGXVLQJVLPSOLILHG6:'
,,VFDOH)LJVKRZVWKDWWKHJHQHUDWHGYLEUDWLRQVKDUPWKHREMHFWFDQEHWKHUHDVRQIRUWKHDSSHDUDQFHRIFUDFNV
LQWKHSODVWHUV,QIOXHQFHRIWKHYLEUDWLRQRQWRWKHSHRSOHVWD\LQJLQWKHEXLOGLQJLVPXFKZRUVHDVZDVYLVXDOL]HGRQ
)LJ

)LJ,QIOXHQFHRIDQDO\]HGYLEUDWLRQVRQWKHEXLOGLQJ )LJ,QIOXHQFHRIDQDO\]HGYLEUDWLRQVRQWKHLQKDELWDQWV

7HUFHDQDO\VLVLQRFWDYHEDQGVRIWKHUHFRUGHGDFFHOHUDWLRQVKRZVWKDWZHDUHGHDOLQJZLWKH[FHHGLQJRI
WKHYLEUDWLRQFRPIRUW7KHUHLVWKHUHIRUHDQHFHVVLW\RIORZHULQJG\QDPLFLPSDFWRQERWKEXLOGLQJVDQGSHRSOHVWD\LQJ
LQWKHP
$QDO\VLVRIWKHSURSRVHGVROXWLRQV
%HFDXVHRIGLIILFXOW\RIPRGLI\LQJWKHVRXUFHRIYLEUDWLRQW\SHRIUROOLQJVWRFNDQGUHFHLYHUEXLOGLQJVLWZDV
GHFLGHGWRFKDQJHWKHFKDUDFWHULVWLFVRIWKHYLEUDWLRQVSURSDJDWLRQSDWKE\LQWURGXFLQJWKHZDOOPHPEUDQHLQWKH
ZD\RISURSDJDWLRQ)LJXUHPRGHO,RUFKDQJHWKHVXEVWUXFWXUHXQGHUWKHVOHHSHUV)LJXUH0RGHO,,


)LJ)(0PRGHOIRUWKHYDULDQWZLWKZDOOPHPEUDQHLQWKH
JURXQGRQWKHSURSDJDWLRQZD\
)LJ)(0PRGHOIRUWKHYDULDQWZLWKYLEUDWLRQLQVXODWLRQRQWKH
SURSDJDWLRQZD\ 

&RPSXWDWLRQDOPRGHOV)(0IRUERWKDQDO\]HGFDVHVZHUHSUHSDUHGZKHUHDV WKHFKDUDFWHULVWLFVRI WKH LQGLYLGXDO
FRPSRQHQWVZDVGHWHUPLQHGRQWKHEDVLVRIODERUDWRU\WHVWVDVZHOODVQDWLRQDOFRGHVUHPHPEHULQJHVSHFLDOO\IRUWKH
JURXQGHOHPHQWVRIWKHLUSRVVLEOHGHYLDWLRQV3UHVHQWHGUHVXOWVLQFOXGHWKHYDOXHVREWDLQHGIRUWKHOLPLWDQGPHGLXP
YDOXHV DULWKPHWLFPHDQRIPDWHULDOSDUDPHWHUV$OVR WKHYDOXHRI WKHH[FLWDWLRQZKLFKVKRXOGEHDSSOLHG WR WKH
VWUXFWXUHZDVDSUREOHP2QO\UHVSRQVHVPHDVXUHGRQWKHJURXQGDQGIRXQGDWLRQVRIWKHEXLOGLQJZHUHNQRZQDVLW
KDVEHHQPHDVXUHG IRU WKHDFWXDOREMHFW$V WKH)(0PRGHORI WKHVWUXFWXUHEHIRUH UHQRYDWLRQQRW LQFOXGLQJ WKH
GHJUDGDWLRQRI WKHPDWHULDOV  IRUH[DPSOH UDLOVRU VXEJUDGH LVGLIIHUHQW IURP WKHYDULDQWZLWKYLEURLVRODWLQJPDW
ORFDWHGRQ WKHYLEUDWLRQSURSDJDWLRQ LWZDVGHFLGHG WRUHSODFHPDWHULDOSDUDPHWHUVRI WKHYLEURLVRODWLQJPDWZLWK
EDFNILOOJURXQGSDUDPHWHUVDQGSURFHHGZLWKLQYHUVHDQDO\VLVILQGORDGDSSOLHGWRERWKPRGHOV)LJXUHVVKRZDQ
H[HPSODU\ORDGRQWKHUDLOZKLFKZDVDSSOLHGWRWKHVWUXFWXUH
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)LJ.LQHPDWLFH[FLWDWLRQDSSOLHGKRUL]RQWDOO\WRWKHSHUSHQGLFXODUUDLOD[LV

)LJ.LQHPDWLFH[FLWDWLRQDSSOLHGYHUWLFDOO\
$QDO\VLVRIWKHH[WUHPHDPSOLWXGHVRIJURXQGVXUIDFHDFFHOHUDWLRQLQFDVHRIKRUL]RQWDO)LJXUHDQGYHUWLFDO)LJXUH
YLEUDWLRQVLQGLFDWHDODFNRIGHSHQGHQFHRIPRQRWRQLFGHFUHDVHRIWKHDPSOLWXGHZLWKWKHGLVWDQFHIURPWKHYLEUDWLRQ
VRXUFHERWKLQWKHLQLWLDOVLWXDWLRQZKHQRQWKHSURSDJDWLRQSDWKWKHUHLVQREDUULHUDVZHOODVDIWHUDSSOLFDWLRQRIWKH
EDUULHU

)LJ'LVDSSHDUDQFHRIWKHPD[LPXPDPSOLWXGHRIWKHYLEUDWLRQVRIWKHJURXQGLQDKRUL]RQWDOGLUHFWLRQGHSHQGLQJRQWKHGLVWDQFHIURPWKH
PHPEUDQHZLWKGHSWKRIPORFDWHGLQWKHJURXQG

(IIHFWLYHQHVVRIYLEUDWLRQGDPSLQJ LQFDVHRIXVDJHRIYHUWLFDOEDUULHU IRUGLIIHUHQWGLVWDQFHV LV OLVWHG7DEOH ,W
DSSHDUVWKDWWKHDQDO\]HGZDOOPHPEUDQHLVDQHIIHFWLYHVROXWLRQIRUIDFLOLWLHVORFDWHGLQFORVHSUR[LPLW\,QVRPH
FDVHV KHUHDWGLVWDQFH >P@ IRUKRUL]RQWDODQG>P@ IRUYHUWLFDOYLEUDWLRQV WKHXVDJHRI WKHZDOO PHPEUDQH
LQFUHDVHVWKHDPSOLWXGHRIWKHDFFHOHUDWLRQVLQUHODWLRQWRLWVDEVHQFH
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
)LJ'LVDSSHDUDQFHRIWKHPD[LPXPDPSOLWXGHRIWKHYLEUDWLRQVRIWKHJURXQGLQDYHUWLFDOGLUHFWLRQGHSHQGLQJRQWKHGLVWDQFHIURPWKH
PHPEUDQHZLWKGHSWKRIPWKHJURXQG

+RZHYHU LW GRHVQRWPHDQ WKDW WKH VFUHHQGRHV QRW IXOILOO LWV UROH DV LQFUHDVHGSURSDJDWLRQSDWK FDXVHV WKDW WKH
YLEUDWLRQVDUHQRORQJHUKDUPOHVV1HYHUWKHOHVVLWEHFRPHVUHDVRQDEOHWRVD\WKDWWKHVFUHHQVKRXOGEHORFDWHGDV
FORVHDVSRVVLEOHWRREMHFWZKLFKVKRXOGEHSURWHFWHG7KHUDQJHRISURWHFWHGDUHDLVOHVVWKDQWZLFHWKHGHSWKRIWKH
EDUULHUPHPEUDQH
7DEOH(IIHFWLYHQHVVRIWKHJURXQGZDOOPHPEUDQHGHSWK>P@
'LVWDQFHIURPEDULHU>P@         
9HUWLFDOGLUHFWLRQ         
+RUL]RQWDOGLUHFWLRQ         

%HFDXVH RI WKH UHODWLYHO\ VPDOO HIIHFWLYHQHVV RI YHUWLFDO EDUULHU LW ZDV GHFLGHG WR DSSO\PDW ORFDWHG EHOORZ WKH
VXEJUDGH7ZRWKLFNQHVVHVRIWKHLQVRODWLQJPDWZHUHFRQVLGHUHGDQGPPSODFHGXQGHUWKHOD\HURIVXEJUDGH
)LJ,QWKLVFDVHWKH)(0PRGHODOVRLQFOXGHVEXLOGLQJUHFHLYLQJYLEUDWLRQ)LJ'XHWRWKHGLIILFXOWLHVLQWKH
SDUDPHWHUVHOHFWLRQRIFRQWDFWHOHPHQWVEHWZHHQJURXQGDQGIRXQGDWLRQRIDQDO\]HGREMHFWLQRUGHUWRGHWHUPLQHWKH
WUDQVIHU IXQFWLRQ  DQ H[LVWLQJPHDVXULQJGDWDEDVH KHOG E\ WKH6WUXFWXUDO0HFKDQLFV ,QVWLWXWH ORFDWHG LQ&UDFRZ
8QLYHUVLW\RI7HFKQRORJ\ZDVLPSOHPHQW

)LJ9LVXDOL]DWLRQRIWKHFRPSXWDWLRQDOPRGHO

7KLVGDWDEDVHLQFOXGHVUHJLVWUDWLRQVRIYLEUDWLRQVDFFHOHUDWLRQRIREMHFWVDQGWKHJURXQGVXUURXQGLQJWKHPIRUYDULRXV
FRPPXQLFDWLRQH[FLWDWLRQGHULYHGIURPPRYLQJFDUV WUDPVVXEZD\VDQGWUDLQV$SSOLHGLQ WKHDQDO\VLV WUDQVIHU
IXQFWLRQIURPJURXQGWREXLOGLQJLVVKRZQLQ)LJ>@
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7KHEXLOGLQJKDVEHHQEXLOWLQZDOOV\VWHPLQRXWHUVHJPHQWVSDUDOOHOWR0DUNHW6WUHHWLVGHVLJQHGDVDWZRVHFWLRQ
LQ WKHPLGGOH VHJPHQW  RQHVHFWLRQ6WUXFWXUH LVPDGHZLWKRXW GLODWDWLRQ)RXQGDWLRQVEDVHPHQWZDOOV DQGRYHU
JURXQG VWRUH\V DUH EXLOW RI VROLG EULFN RQ FHPHQW DQG OLPHPRUWDU )ORRUV DERYH EDVHPHQWV DUH FRQVWUXFWHG DV D
VHJPHQWDODQGEHWZHHQWKHDERYHJURXQGVWRUH\VDVEHDPFHLOLQJVPDGHZLWKZRRGHQEHDPV6WDLUFDVHVPDGHDV
ZRRGZLWKVWHHOFKHHNVDQGFHUDPLFVWHHOVWDLUFDVHODQGLQJV&KDUDFWHULVWLFVSDUDPHWHUVRI WKHVWUXFWXUDOHOHPHQWV
SODVWHUVORDGYDOXHVWKHJHRPHWU\XVHGLQWKH)(0PRGHOZHUHWDNHQIURPWKHDUFKLYHGHVLJQGRFXPHQWDWLRQ7KLV
QXPHULFDOPRGHOKDVEHHQFDUHIXOO\FKHFNHG>@ZLWKUHJDUGWRLWVUHVSRQVHWRDG\QDPLFH[FLWDWLRQ

)LJ7UDQVIHUIXQFWLRQRIWKHDFFHOHUDWLRQIURPWKHJURXQGWREXLOGLQJIRUWKHYHUWLFDOGLUHFWLRQ]DQGKRUL]RQWDOGLUHFWLRQV[\
&RQFOXVLRQ
7KHLPSDFWRIYLEUDWLRQRQWKHVWUXFWXUHRIWKHEXLOGLQJWXUQHGRXWWREHQHJOLJLEO\VPDOO1HFHVVLW\WRUHGXFHLPSDFW
RI WKH WUDLQZDVFDXVHGE\ LQIOXHQFHRIYLEUDWLRQVRQWRSHRSOH LQVLGH WKHEXLOGLQJ7DEOH VKRZVFRPSRQHQWVRI
YLEUDWLRQVLPSDFWRQSHRSOHLQEXLOGLQJVLQWKHIRUPRI506DPSOLWXGHRFWDYHLQWKHKRUL]RQWDODQGYHUWLFDO
GLUHFWLRQIRUFRQVLGHUHGFDOFXODWLRQFDVHV6ROXWLRQWKDWPHHWVWKHUHTXLUHPHQWVRI,62)LJLPSRVHGDQHFHVVLW\
RIXVDJHDVXEJUDGHPDWZLWKPPWKLFNQHVVZKHUHERWKKRUL]RQWDODQGYHUWLFDOYLEUDWLRQVFXUYHVGRQRWH[FHHGWKH
FXUYHRISHUFHLYLQJYLEUDWLRQVFRPIRUW



)LJ,PSDFWRIYLEUDWLRQVRQSHRSOHLQWKHRIILFHEXLOGLQJRQOHYHO
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7DEOH&RPSRQHQWVRIYLEUDWLRQLPSDFWRQSHRSOHLQEXLOGLQJV
IHUTXHQF\
 +25,=217$/',5(&7,21;< 9(57,&$/',5(&7,21=

YL
EU
DW
LR
Q
LQ
VX
OD
WLQ
J
P
DW

WK


P
P

YL
EU
DW
LR
Q
LQ
VX
OD
WLQ
J
P
DW

WK


P
P

,Q
LWL
DO
VW
DW
H
HI
ILF
LH
QF
\
P
DW

WK


P
P

HI
ILF
LH
QF
\
P
DW

WK


P
P

YL
EU
DW
LR
Q
LQ
VX
OD
WLQ
J
P
DW

WK


P
P

YL
EU
DW
LR
Q
LQ
VX
OD
WLQ
J
P
DW

WK


P
P

,Q
LWL
DO
VW
DW
H
HI
ILF
LH
QF
\
P
DW

WK


P
P

HI
ILF
LH
QF
\
P
DW

WK


P
P

>+]@
5
0
6
$
0
3/
,7
8
'
(
>PV@ >PV@ >PV@ >@ >@ >PV@ >PV@ >PV@ >@ >@
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
*/2%$/
$03/,78'(          

+RZHYHULWVKRXOGEHQRWHGWKDWLPSOHPHQWDWLRQRILQVRODWLQJPDWVFDXVHGGHWXQLQJWKHUHVSRQVHRIWKHVWUXFWXUHVHH
ILJDQGWRZDUGVORZHUIUHTXHQFLHV$VWKHUHVXOWGRPLQDQWUHVSRQVHIUHTXHQF\RIWKHEXLOGLQJLQERWKGLUHFWLRQV
KRUL]RQWDO DQG YHUWLFDOZDV +] DQG DIWHUPDVW XVDJH +] ,Q UHVSRQVH RI WKH DQDO\]HG VWUXFWXUH DOVR ORZ
IUHTXHQF\YLEUDWLRQVXSWR+]VLJQLILFDQWO\LQFUHDVHG
,WPD\WXUQRXWWKDWUHGXFLQJWKHULJLGLW\RIWKHSURSDJDWLRQSDWKZLOOLQGHHGUHGXFHWKHPD[LPXPDPSOLWXGHRIWKH
VWUXFWXUHH[FLWDWLRQEXWWKHDFFRPSDQ\LQJSKHQRPHQRQ±LQFUHDVLQJWKHDPSOLWXGHRIORZIUHTXHQF\FRPSRQHQWVZLOO
OHDGWRDGHWHULRUDWLRQRISHRSOHFRPIRUWLQWKHRFFXSLHGEXLOGLQJ6XLWDEOHVHOHFWLRQRIPDWHULDOSDUDPHWHUVZKLFK
PD\EHXVHGGXULQJFRQVWUXFWLRQRIWKHDQWLYLEUDWLRQZDOOVKRXOGEHSUHFHGHGE\VXLWDEOHDQDO\VLV$PRQJRWKHUWKLQJV
LWVKRXOGEHWDNHQLQWRDFFRXQWWKHQDWXUHRIWKHLQLWLDOSURSDJDWLRQSDWKDQGWKHG\QDPLFFKDUDFWHULVWLFVRIWKHUHFHLYHU
±EXLOGLQJ
5HIHUHQFHV
>@ 31%(YDOXDWLRQRIWKHKDUPIXOQHVVRIYLEUDWLRQWUDQVPLWWHGE\WKHJURXQGRQEXLOGLQJV
>@ 31%(YDOXDWLRQRIYLEUDWLRQVLQIOXHQFHRQSHRSOHLQEXLOGLQJV
>@ ,62*XLGHWRWKHHYDOXDWLRQRIKXPDQH[SRVXUHWRZKROHERG\YLEUDWLRQ3DUW±9LEUDWLRQLQEXLOGLQJV
>@ ,62*XLGHOLQHVIRUWKHHYDOXDWLRQRIWKHUHVSRQVHRIRFFXSDQWVRIIL[HGVWUXFWXUHVHVSHFLDOO\EXLOGLQJVDQGRIIVKRUHVWUXFWXUHVWR
ORZIUHTXHQF\KRUL]RQWDOPRWLRQWR+]
>@ ,62%DVHVIRUGHVLJQRIVWUXFWXUHV±6HUYLFHDELOLW\RIEXLOGLQJVDQGZDONZD\VDJDLQVWYLEUDWLRQ
>@ 6W\SXOD..R]LRO.(IIHFWVRIFKDQJHVWRWKHWUDFNVXSHUVWUXFWXUHRQKXPDQSHUFHSWLRQRIUDLOLQGXFHGYLEUDWLRQVLQDVHOHFWHGEXLOGLQJ
QHDU WKH UDLO WXQQHO LQ:DUVDZ±SUHGLFWLRQV DQGPHDVXUHPHQWV3URFHHGLQJVRI WKHWK(XURSHDQ&RQIHUHQFHRQ6WUXFWXUDO'\QDPLFV
(852'<1-XO\6RXWKDPSWRQV
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>@ 6W\SXáD..R]LRá.7KHSUREOHPRIYLEUDWLRQRIEXLOGLQJVHUHFWHGLQWKHYLFLQLW\RIUDLOZD\OLQHV,,&RQIVFLHQWLILFDQGWHFKQLFDO'HVLJQ
FRQVWUXFWLRQDQGPDLQWHQDQFHRILQIUDVWUXFWXUHLQUDLOWUDQVSRUW,1)5$6=<1=DNRSDQH$SULO
>@ *0DJOLXOR*)DEEURFLQR*0DQIUHGL³6HLVPLFDVVHVVPHQWRIH[LVWLQJSUHFDVWLQGXVWULDOEXLOGLQJVXVLQJVWDWLFDQGG\QDPLFQRQOLQHDU
DQDO\VHV´(QJLQHHULQJ6WUXFWXUHV
>@ '5LVWLH<<DPDGD+OHPXUD³6WUHVVVWUDLQEDVHGPRGHOLQJRIK\VWHUHWLFVWUXFWXUHVXQGHUHDUWKTXDNHLQGXFHGEHQGLQJDQGYDU\LQJD[LDO
ORDGV´5HVHDUFKUHSRUW1R67-RXUQDORI&LYLO(QJLQHHULQJ.\RWR8QLYHUVLW\.\RWR-DSDQ
>@ 0+7VDL%+/LQ³ ,QYHVWLJDWLRQRISURJUHVVLYHFROODSVH UHVLVWDQFHDQG LQHODVWLF UHVSRQVH IRUDQHDUWKTXDNHUHVLVWDQW5&EXLOGLQJ
VXEMHFWHGWRFROXPQIDLOXUH´(QJLQHHULQJ6WUXFWXUHVB
>@ .R]LRá.Ä$FRPSDULVRQRIWKHYLEUDWLRQHIIHFWVFDXVHGE\FLW\WUDQVSRUWDWLRQV\VWHPVRQWKHRFFXSDQWVRIEXLOGLQJV´&&003UDJXH
&]HFK5HSXEOLF6HSWS
